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Aware of the various issues involved in assessing learning, but also of the 
difficulties encountered in classroom practice of this pedagogical act, we set 
out in this article to explore and analyze the assessment practices of secondary 
school mathematics teachers and the conceptions they underlie. The study was 
conducted from a systemic perspective. We therefore targeted three aspects in 


our study: the conceptual, the institutional, and the docimological. Analysis 


of the attitudes declared by a random sample of mathematics teachers enabled 
us to confirm that pedagogical, and in particular cognitive, issues do not 
represent a priority for them in assessment practices. They focus more on the 
organizational aspect of examinations, with a remarkable lack of concern for 
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1. INTRODUCTION 

Classroom’ activities are mainly articulated around preparing teaching sessions, managing their 
progress in the classroom, and assessing students’ learning, as reported in [1]. According to Giraudeau [2], this 
last one is an important part of teaching and learning processes, since it enables the teacher to make a judgment, 
which is in itself essential for him or her to readjust learning in progress if necessary, or to authorize the next 
step. So, its practice in the classroom should be efficient. 

Clanet and Talbot [3] consider that in practice, teachers act in several ways. In particular, teachers’ 
own representations and values can influence their approach to assessment. With this regard, their 
representations are shaped by a complex interplay of various factors, including personal, historical, cultural, 
and social contexts. These contexts play a crucial role in forming teacher’s identity and in development of his 
teaching practices, including the approaches in assessment. 

In social-cognitive theory, and referring to the reciprocal triadic model proposed by Bandura [4], 
Carré [5] stated that human activities, including teacher evaluation practices, are the result of the interaction 
between three factors: individual's personal characteristics, his behaviors and the environment in which he 
evolves. This leads Roditi [1] to deduce that to study and perceive evaluation practices, we need to explore the 
three dimensions: personal, institutional, and social. Personal dimension is related to their conceptions, 
experiences, and personal relationships to the teaching subject. Institutional dimension concerns what is set by 
official institutions, i.e., the prescriptions that direct their activities; while social dimension concerns the norms 
required by the context in which the teachers work. These dimensions influence teachers' development of 
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producing evaluative documents, making these documents closely linked to teachers' representations of 
assessment and learning and to their knowledge in disciplinary, didactic, and professional fields. 

Representations that teachers have influence not only the way in which evaluation documents are 
drawn up, but also their numerical judgements of competences, which are made through the awarding of marks; 
marking is perceived, moreover, as an institutional and public statement of a judgement. Several research 
studies [6], [7] attribute this misunderstanding of evaluation to a lack of basic knowledge of measurement and 
evaluation. According to Legendre [8], the model chosen is what causes variations in evaluation procedures. 
He calls for a change from the teaching paradigm to the learning paradigm as a result. This adjustment requires 
the development of new evaluation abilities, such as the preparation of a test specifications table that determines 
the objectives and contents to be assessed and setting up optimal conditions to maximize student performance. 

Given the problematic aspect of learning assessment, several authors have contributed to the 
emergence of a new field of research, or more precisely, a science of examinations. It aimed in particular at 
determining the statistical reliability of assessments of academic skills. This science, as explained in [9], has 
shown the intrinsic uncertainty of all numerical evaluations of skills and the existence of many factors behind 
biases in evaluation and correction. De Landsheere [10] pointed out that these biases detract from the non- 
objectivity of the teacher's evaluative act. Docimology has taken on the task of mitigating these biases, through 
studying examinations, marking systems, and the behavior of examiners and examinees. 

In internal examinations, Leclercq et al. [11] consider that teachers’ freedom within the classroom is 
almost total. They are the responsible on administering the tests, choosing the subject, the questions, their form, 
timing and duration, and their impact on the final mark. According to Merle [12], this influences their practices 
in the act of evaluation, and subsequently links evaluation with "processes and procedures at the crossroads of 
social constraints and the biographies of pupils and teachers". As a result, several biases in evaluation may 
appear. Teachers bring their own experiences and perspectives into classroom. This can influence their beliefs 
about what constitutes effective assessment and how it should be implemented. 

The review above leads to the conclusion that it is essential to consider the various contexts in which 
teachers work in order to better understand their assessment conceptions and practices. Indeed, a variety of 
institutional, societal, and individual factors contribute to conceptions and practices. In other words, an in- 
depth study in this area requires a systemic approach. Indeed, thinking about assessment means questioning 
the development of processes to validly assess mathematical competence in all its complexity, taking into 
account the requirements of educational policy, which sometimes have a societal dimension, such as equity 
and transparency. 

The main target of this paper is to identify the evaluative logic that drives teachers in assessment 
learning mathematics activities according to personal, institutional, and social dimensions. We focus on the 
practices deployed by teachers in classroom assessment situations. Thus, we explore the way in which they 
conceive tests they offer to their students and how they practice them in their classrooms, as well as the grading 
they adopt. 

This study aims to investigate conceptions and practices of mathematics teachers in secondary school 
related to assessment of learning mathematics. According to this, the principal questions can be formulated as 
follows: 

a. How do mathematics teachers perceive the learning assessment acts? 

b. What are the principal factors taken into account by mathematics teachers in their learning assessment 
practices? 

With these questions in mind, we can formulate the following hypotheses. 

a. Hypothesis1: mathematics teachers are aware of the different roles of diagnostic and formative assessments. 

b. Hypothesis2: the assessment practices of mathematics teachers are influenced by factors, due in particular 
to their own conceptions, which generate certain biases. 

To provide the necessary answers to our questions, we begin by drawing up a conceptual framework for this 

study, which will enable us to set up a methodological protocol for collecting the required data from 

mathematics teachers. The information gathered will then be analyzed to draw the appropriate conclusions. 


2. CONCEPTUAL FRAMEWORK 

One way to frame our study might be to begin by clarifying what is meant by some concepts which 
will be used in this study. Then, to identify a framework for analysis that is a result of various approaches that 
have already contributed to a set of theorizing. These approaches include teacher thinking paradigm, the study 
of the relationship between representations and practices, cognitive ergonomics for the detailed analysis of 
teachers’ activities in relation to those of students, process-product models in the sense developed by Bru [13], 
as well as the contributions of research into evaluative practices in mathematics. These theorizations, from 
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various perspectives, constitute points of support in the analysis of teaching practices, as well as their conditions 

and constraints of realization. 

In exploring the literature on teacher beliefs, several terms have been used to refer to this concept. For 
example Harootunian and Yarger [14] used ‘subjectively reasonable beliefs of teachers’, Clark and Peterson 
[15] used the term ‘implicit theories’, Calderhead [16] used the term ‘untested assumptions’ while Thompson 
[17] invoked the notion of a "belief system" to study conceptions as a comprehensive system of ideas, 
interactions, and actions. Both authors Thompson [17] and Brown [18] used the term "conceptions" rather than 
"beliefs" in their research. Thompson [17] considers that conceptions reflect a more general mental structure, 
encompassing beliefs, meanings, concepts, propositions, rules, mental images, preferences and the like. 

Pratt [19] sees conceptions as ideas or categories of ideas that the teacher has and are related to how 
his or her teaching is put into practice. According to the same author [19], beliefs are an environmental and 
cultural lens through which events, people and interactions are perceived. It is also important to mention 
research into teachers’ conceptions of assessment, as these conceptions guide their assessment practices, both 
in the implementation phase of classroom assessments and in preparing students for external examinations. 
Research and theories, as in [20], [21] for instance, have shown that the beliefs that teachers hold about their 
profession influence their engagement in their work. In the context of assessment, teachers’ beliefs about the 
purposes of assessment can influence how they implement it, as well as the decisions they make. 

The existence of two approaches to formative assessment, data-based decision making and assessment 
for learning, entrusts assessment with two main categories of objectives: social and pedagogical, as 
Van der Kleij et al. [22] reveal. The first one is closely linked to the social role of the school and is marked by 
a perspective of selective and excluding classification in order to certify a success or a failure, and therefore it 
gives more importance to memorization and contents. In this context, Almeida et al. [23] consider that 
assessment examines knowledge in a bureaucratic and superficial way, aiming at an end result and not effective 
and procedural learning. For the second category, many studies, such as [24] and the refrences therein, consider 
that assessments contribute improving learning if instructional activities and teaching methods are adjusted to 
match the pace of students' progress. 

Despite the recognition of formative assessment as the ideal way to enhance student learning, the 
reality is still marked by the persistence of a perspective of classification, certification and naturalization 
through the use of examinations. Roditi [1] argues that teachers’ ideas and experiences are present in course 
design and in the assessments they propose. These ideas lead them to anticipate on the assessment that they 
will propose according to the difficulties that their students have encountered, and also according to the 
message that they wish to send to their classes when they return the copies. In other words, their conceptions 
guide their practices. 

By a practice, Guigue [25] refers to a fact which occupies time and space, aims at an effect, produces 
an object (learning, knowledge) and a subject-object (a student who receives this knowledge, undergoes this 
learning). Whereas, Barbier [26] indicates that the practice is a process of transformation of a reality into 
another one. Other researchers, as mentioned by Guigue [25], put the accent on the praxis, borrowed from the 
marxist vocabulary, is specified by the material activity by which one can transform the environment and the 
material relations they establish between themselves collectively. With this sense, praxis refers rather to 
tangible actions of individuals as they reshape their environment and establish community ties. 

Dissonance theory stipulates, as described by Festinger [27], that individuals seek to maintain 
consistency between their various cognitions, beliefs, and behaviors. According to Guerra and Wubbena [28], 
this theory also states that when there is inconsistency between beliefs and behaviors, individuals engage in 
modifying their beliefs and/or behaviors in order to make them consistent and achieve cognitive coherence. 
De Landsheere [10] pointed out that in a school situation, the teacher knows each of his or her students and 
can therefore adapt his or her markings according to the desired effect. The interaction between the examiner 
and the student or the document being graded can lead to a number of biases. Some of these are briefly recalled 
below. 

a. Stereotype effect: for Leclercq et al. [11] students' previous results influence the assessor in subsequent 
assessments, creating a kind of imitation of results by contagion. De Landsheere [10] states that a first piece 
of work of mediocre quality may lead to the assumption that the next will also be of mediocre quality. 

b. Halo effect: in this type of effect, the mark is influenced by student's characteristics, such as the presentation 
of the copy and handwriting in the case of written assessments. For example, Marshall showed separately 
with Scannell [29], and then with Powers [30], that poor writing quality leads to lower results than good 
writing quality, even if the content of the two essays is identical. 

c. Contrast or sequence effects: the interaction between successive papers can identify undesirable effects on 
the judgment made of these papers, with an average paper likely to be disadvantaged after a brilliant paper 
or advantaged after a poor paper. 
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d. The instability of a single grader: Leclercq et al. [11] consider that there are some internal variables to the 
marker, such as fatigue, momentary distraction, or chance, which means that the same marker can, at 
different times, give different marks to the same copy. In an experiment, Howard et al. [31] demonstrated 
the infidelity of marking by the same marker at different times. 

e. The backlash effect: it refers to the phenomenon where teachers adjust their teaching method and content 
in response to the changing demands of external examinations. 


3. METHODOLOGY 

As stated before, the main target of this study is to explore the effect of conceptual, institutional, and 
social factors on the practices of mathematics’ teachers in assessing mathematics learning. Based on the 
conceptual frame drawn previously, these three aspects can be implemented in developing the questionnaire 
by considering the following description. Conceptual aspect concerns the way in which mathematics’ teachers 
see the purpose of diagnostic and formative assessments, as well as how they perceive evaluative acts 
(preparation of evaluative documents, setting examinations, and marking exam papers). Institutional aspect 
deals with teachers’ practices with respect to official guidelines. The question of objectivity in the preparation 
of the tests and the methods used to ensure that all candidates take the tests under the same conditions is also 
addressed in this second aspect. In the social aspect, the emphasis is placed on possible forms of pressure from 
society, school management, parents of students or their teaching colleagues that may have an impact on the 
evaluation practices of mathematics teachers. 

To undertake exploration of mathematics teachers' conceptions and practices regarding assessment, 
we chose to conduct a survey via a questionnaire as shown in Table 1, distributed online to promote an 
environment where the teachers questioned feel free to produce their own answers. In addition to the anonymity 
guaranteed by this choice, the respondent has the possibility of choosing the time and place where he wishes 
to complete the questionnaire. This is an important condition for increasing the number of participants. Another 
significant advantage of using a questionnaire is that it allows a wide range of information to be collected, both 
factual and subjective. In addition, it offers the possibility of quantifying the data obtained, which can then be 
used statistically. 


3.1. Development of the questionnaire 

During the development of the questionnaire in Table 1, the order of the questions was placed in such 
a way as not to influence the respondents and to limit the effects of fatigue and contamination. The latter type 
concerns the direct influence of one question on the answer to the following ones. The questions asked are 
therefore closed, dichotomous (yes/no) or three-choices (yes/no/sometimes). The questions have been designed 
according to the criterion of objectivity emphasized by Poisson [32] which means that the questions must be 
formulated in such a way as to ensure that the researcher does not reflect his own opinions or values. The 
designer of the survey will therefore have to develop a questionnaire that is as neutral as possible. 

To verify the validity of the questionnaire, we first presented it to three experts in the evaluation field, 
and then we administered it to 10 mathematics teachers, randomly chosen from volunteers and outside the 
study sample, in order to collect all possible remarks on the formulation of the questions and if the intended 
meaning can be clearly grasped by the respondent. As a result, some minor adjustments were made to certain 
questions. We also tried to reduce all the causes that can generate social biases, as recommended by Nankervis 
et al. [33] by guaranteeing the anonymity of the participants and allowing them to voluntarily participate in 
answering the questionnaire. 

Our exploration of assessment conceptions and practices will be based on the statements made by the 
teachers surveyed on three aspects described previously. The first is conceptual and concerns the identification 
of their conceptions of assessment; the second is institutional and aims to describe their attitudes to official 
texts framing the assessment of learning. The official guidelines [34] for the assessment of mathematical 
learning in Moroccan secondary school call for the preparation of a reference frame in the form of an outline 
describing the mathematical skills and knowledge to be covered by formative or summative assessments, as 
well as the proportion of each topic in the examination. The last aspect is docimological, and is intended to 
explore the place of taking into account the impact of the effects of docimology in the assessment process. In 
Table 2, we present the distribution of the questionnaire questions according to the three aspects. 

Through questions Q2 to Q7 of the questionnaire, we seek to explore the different conceptions that 
mathematics teachers may have on the assessment of learning. This first series of questions also aims to 
determine whether teachers are sufficiently aware of the importance of educational issues in the practice of 
evaluation. Questions Q8 to Q13 of the questionnaire are devoted to the description of evaluation practices. In 
particular, knowing how the requirements stipulated by the institutional framework are implemented in 
classrooms is also targeted. Thus, these items question teachers about the methods they use in the evaluation 
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process. Items Q14 to Q19 of the questionnaire attempt to explore whether mathematics teachers are aware of 
the need to take the necessary measures to practically avoid sources of bias in learning assessments. 


Table 1. Questionnaire 


Q1: How long have you been a secondary school teacher? Lessthan5 Between 5 years More than 10 


years and 10 years years 
Q2: How do you see the purpose Act that helps students in their learning process Yes No - 
of school assessments? Act of judging and grading achievement Yes No - 
Q3: Do you think you can assess all learning in a single test? Yes No - 
Q4: Do you think diagnostic assessment is useful for students before they begin Yes No - 
new learning? 
Q5: Do you think that the assessment should be in line with the new teaching Yes No - 
methods? 
Q6: Do you think that it is necessary to take into account student's learning level in Yes No Some times 
assessment? 
Q7: Do you think that the formulation of a question has an impact on student Yes No - 
performance? 
Q8: Do you prepare a specifications table before designing the test items? Yes No - 
Q9: Do you organize a diagnostic test for your students at the beginning of a new Yes No - 
lesson? 
Q10: Do you regularly correct your students' homework? Yes No - 
Q11: Do your students complete their tests on time? Yes No Some times 
Q12: Do your students complain about the length of the tests that you organize for Yes No Some times 
them in class? 
Q13: Do you adapt your exams to the levels of your students? Yes No Some times 
Q14: Do you take into account the presentation of your students' work when Yes No - 
grading? 
Q15: Do you take into account students' profiles (classroom behavior, grade Yes No - 
repetition) when assessing their work in exams? 
Q16: When grading copies, do you feel influenced by copies already marked? Yes No - 
Q17: Do you grade all exam papers from the same class under the same conditions? Yes No - 
Q18: If scores are too high or too low, do you readjust the grading scale? Yes No Some times 
Q19: Do you feel influenced by public opinion, school management or parents to Yes No - 


assign good marks? 


Note: Q is question 


Table 2. Analysis indicators 
Aspects Related items 
Aspect 1 Q2, Q3, Q4, Q5, Q6, Q7 
Aspect2 Q8, Q9, Q10, Q11, Q12, Q13, 
Q14, Q15, Q16, Q17, Q18, 
Q19 


Aspect 3 


3.2. Participants 

The study targeted secondary school teachers of mathematics at the twelve regional academies of 
education and training in Morocco. All participants who volunteered to participate in the study, carried out in 
May 2023, were informed that their contribution was part of an academic research, and that their answers 
would be used exclusively for this purpose. Table 3 shows the distribution of teachers surveyed according to 
their seniority in teaching. 


Table 3. Professional experience 
Frequency Percent (%) 


Less than 5 years 105 50 
Between 5 and 10 years 65 31 
More than 10 years 40 19 
Total 210 100 


Half of the teachers (50%) surveyed have less than 5 years' professional experience, while those 
between 5 years' and 10 years' experience represent 31% of the population surveyed, followed by teachers with 
more than 10 years' experience (19%). This formation of the sample seems to us quite natural, given that the 
teaching staff has been experiencing a massive change since 2016, which has affected more than 60% of the 
total number of teachers. 
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3.3. Data analysis 


Given the nature of our questionnaire's variables, which are all qualitative with dual or triple 
modalities, multiple correspondence analysis (MCA) seems to us to be the appropriate tool for analyzing and 
interpreting the participants' responses with regard to the links between various modalities. Statistical analysis 
is carried out using SPSS software. First, a descriptive analysis is performed to give a general overview of the 
responses collected from the teachers. This was followed by a correlation analysis. This quantitative study will 
be then followed by a qualitative analysis, taking into account the literature review carried out in this paper. 


4. RESULTS AND DISCUSSION 
4.1. Results 


In this section, we restrict ourselves to reporting the quantitative results of the statistical analysis we 
have carried out. The univariate analysis of the answers obtained gave the results summarized in Table 4. For 
question Q2, 61% said that assessment is an act that helps students in their learning process, while the rest saw 
it as an act of judging and grading success. From these initial results, a number of conclusions can be drawn. 
Nevertheless, to bring more credibility to this study, it is necessary to carry out a cross-study between the 
variables in terms of correlation. This task has been undertaken by carrying out the MCA. 


Table 4. Univariate results 
Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 QII QI2 Q13 Q14 QI5 Q16 Q17 QI8 Q19 


Yes 154 138 137 63 196 154 196 83 7 31 130 192 118 125 62 67 49 
No 56 72 73 11 14 56 14 42 90 59 80 18 92 85 45 143 161 
Sometimes - - - 136 - - - 85 113 120 - - - - 103 - - 


The first result to which attention should be paid is Cronbach's Alpha [35], which indicates the internal 
consistency of the questionnaire. The mean value obtained is 0.787. We can therefore consider that our 
questionnaire is reliable since the value obtained is greater than or equal to 0.7 [36]. The correlations obtained 
are presented in Table 5 (in Appendix) 

A first remark to retain from these results is that there is no pair of variables whose correlation is zero. 
This confirms the relevance of our questionnaire as a tool for exploring the conceptions of mathematics teachers 
on evaluation. The MCA carried out revealed that it is possible to retain two main dimensions, Dimension 1 
and dimension 2, which have the respective alpha Cronbach values 0.831 and 0.721. Figure 1 shows the 
representation of the different variables in the factorial plane formed by the two dimensions 1 and 2. The 
representation of the different variables with respect to the two dimensions is illustrated in Figure 2. The 


representation of individuals in the plane formed by the two main dimensions resulting from MCA is provided 
in Figure 3. 


Discrimination Measures Joint Plot of Category Points 


os 14 @013 


Dimension 2 
v 
© 
S 


Dimension 2 


-10 -0.5 0.0 05 1.0 


Dimension 1 


Dimension 1 


Variable Principal Normalization. Variable Principal Normalization. 


Figure 1. Discrimination measures Figure 2. Representation of variables 
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Figure 3. Representation of subjects 


4.2. Discussion 

The first result to comment on is the relatively high proportion of mathematics teachers who consider 
that the act of assessment has the function of judging students and grading success, whereas they have been 
offered an alternative response of a pedagogical nature. Furthermore, it should be noted that this attitude is 
slightly positively correlated with seniority (r = 0.165). Statstically, this means that as the number of years of 
practice increases, the attitude towards the function of learning assessment tends more towards social 
objectives, including institutional ones. It should also be noted that the answers given to question Q2 are 
coherent with those obtained for question Q4, which asks whether diagnostic assessment is useful for students 
before they begin new learning. This coherence can be justified by their almost identical proportions, and also 
by the significant positive correlation between these two variables (r = 0.409). 

This last point is also valid when we compare the answers to question Q2 with those declared by 
teachers on questions Q5 and Q6, according to which a significant part of the survey population does not agree 
with the facts that assessment should be in line with the new teaching methods or that it is necessary to take 
into account student's learning level in assessment. For the last question Q7 dealing with the conceptual aspect, 
the majority of teachers see that the formulation of a question has an impact on surdents' performances. 
However, this attitude is only weakly correlated with those declared on the questions related to this first aspect 
in our exploration. 

Concerning the institutional aspect, the first question Q8 revealed that 73.3% of teachers prepare a 
specifications table before designing the test items, as recommended by the official pedagogical guidelines for 
teaching mathematics in Morocco. It is this framework that makes it possible to define the objectives and 
assessment tools in terms of the knowledge and skills targeted and the test items adapted to their 
implementation. So, theoretically at least, we should expect consistency in the answers to questions Q3 and 
Q8. This is not the case in the answers collected, and there is very weak negative correlation. This inconsistency 
also applies to attitudes towards diagnostic evaluation at the conceptual and institutional levels covered by 
questions Q4 and Q9 respectively. To this, we add that the positions expressed for diagnostic evaluation are 
weakly correlated with the majority of the variables evoked in our questionnaire, and more clearly with those 
linked to the institutional aspect, which reflect classroom evaluation practices. Another result in line with our 
declared attitudes can be found in the answers to question Q10. Indeed, although homework represents a good 
opportunity for formative assessment and, above all, self-assessment, it turns out that an unsatisfactory 
proportion of teachers correct their pupils’ work with the aim of using the results of this correction to monitor 
learning progress. In a seemingly contradictory way, the answers given to question Q13 are weakly correlated 
with the positions expressed concerning the various variables of the institutional aspect. This correlation is 
even negative with the position on the practice of diagnostic assessment. 

Another essential point for the success of summative assessment is the time allowed for classroom 
tests. The number of teachers who do not say that the time they allow for exams is sufficient for students to 
finish the required achievements is too low. On the other hand, the rate of those who confirmed that it is not 
enough is almost 43%. In addition, 57% of teachers replied that their students sometimes complain that the 
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time allowed for exams is too short, and around 15% confirmed these complains. The answers to questions 
Q11 and Q12 also show a statistically significant positive correlation. 

Questions exploring attitudes towards docimological considerations revealed firstly that just 62% of 
teachers responding to the questionnaire take into account the presentation of their students' work when 
grading, and the remainder do not. By the presentation of students' work, we mean both the organizational 
aspect and all that relates to mathematical skills. Referring to the results of the Table 4, we can clearly see the 
weak correlation of this variable with all the others targeted by the exploration of conceptions and practices 
within the docimological framework. 

Responses to question Q15, which was intended to explore awareness of the Halo effect, showed that 
56% of teachers take into account students’ profiles when assessing their work in exams, and 59.5% feel 
influenced by copies already marked. The latter result reveals that the impact of the Stereotype effect on the 
reliability of assessments is not well considered by a significant proportion of the teachers surveyed. Question 
Q17 aims to determine whether teachers are sufficiently conscious of the biases that can result from the effects 
of contrast and instability. On this question, only 29.5% of teachers confirmed that they grade all exam papers 
from the same class under the same conditions. 

As already mentioned, the act of assessing learning is part of a socio-educational context that can 
influence teachers' behavior. Q18 and Q19 aim to describe this in terms of attitudes and practices. When it 
came to adjusting marking scales after discovering that pupils had not performed satisfactorily, 68% of teachers 
answered negatively, and almost 77% said they did not feel influenced by public opinion, school management 
or parents to assign good marks. It should also be noted that the latter declared attitude correlates very weakly 
with seniority in the profession. In order to make more comprehensible the different attitudes of mathematics 
teachers towards the assessment of learning as described in the preceding paragraphs, it is necessary to identify 
from the MCA carried out the main dimensions underlying these attitudes. 

For this effect, we need to start by identifying each of the two dimensions resulting from MCA. 
Figure 1 shows that the variables illustrated by questions Q11, Q10, and Q12 are best represented in an ordered 
way in relation to the first dimension. The first significant observation is that the three variables characterizing 
the first dimension are of an institutional type. It should also be noted that questions Q11 and Q12 both deal 
with the organizational side of classroom examinations. In the case of question Q10, it is important to mention 
that it concerns the strictly pedagogical functions of assessment. The second dimension deduced from the MCA 
is fairly well characterized by the variables formulated in questions Q6 and Q7, which relate to the conceptual 
aspect. These two variables are positively associated. We understand this connection by the fact that being 
convinced that the formulation of exam questions has an impact on students' performance is part of taking into 
account their level in formulating test items. 

Referring to these two dimensions, Figure 2 shows that the first dimension marks an opposition 
between the variables evoked in questions Q2 to Q19. This opposition means that the modalities retained in 
the teachers' responses are not uniform. On the other hand, there is an almost total domination of the positive 
representation of the different modalities of the variables in relation to the second dimension. This description 
also extends to the representation of teachers in the plan formed by the two dimensions. The first dimension 
classifies the survey population in two. Figure 3 shows that the first category of teachers is represented by those 
who project positively on the first axis, and the second by those who project negatively. These are two groups 
of teachers who have declared opposite modalities with regard to the institutional aspect. This opposition is no 
longer true for dimension 2. With the exception of a few specific individuals, most of the teachers are positively 
associated with dimension 2. 

It is also worth noting that there is a high degree of proximity between the majority of individuals in 
the plan. This means that these teachers have the same response profiles. In other words, the teachers share the 
same conceptions of learning assessment, but have institutionally opposed practices. 


5. CONCLUSION 

The importance of assessment in the learning process is uncontested. This can be deduced from the 
abundant literature on the subject. However, the practice of this multi-faceted pedagogical act remains 
unsatisfactory. This is due to a number of factors, divided between the conceptual and the institutional, 
including societal factors. One of the fields developed with the aim of better understanding and consequently 
promoting learning assessment practices is docimology. The present work is part of this research theme. The 
main aim is to contribute to the exploration of mathematics teachers' assessment practices, in order to gain a 
deeper understanding of the main factors that characterize them. 

To achieve this objective, we chose to survey secondary school mathematics teachers. The 
questionnaire items covered the three aspects identified in our literature review: conceptual, institutional, and 
docimological. Analysis of the results obtained revealed several particular attitudes in the teachers' 
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declarations, starting with the weak correlation of seniority with all the other variables involved in the 
questionnaire. In principle, increasing years of work should lead to a more reflective practice. For the cases 
studied, the contrary is true. We think this is an interesting point to investigate in future research. 

On the conceptual side, we found that a significant proportion of teachers do not see that assessment 
helps students in their learning process. This position correlates with all the other variables. In particular, it 
correlates with the stated positions on the importance of diagnostic and formative assessments and the 
formulation of test items. On the institutional issue, a contradiction was observed in the teachers' declarations, 
especially when it came to setting up the protocols needed to monitor student learning, such as the practice of 
diagnostic assessment or the preparation of a guide to properly frame the formative assessments practiced 
mainly in the form of homework and summative assessment. On the docimological aspect, it was clear that the 
teachers surveyed do not take into account the docimological measures needed to ensure the reliability of the 
assessments they carry out. 

To better understand teachers' conceptions and describe their practices, we opted for a MCA. This 
gave rise to two main dimensions. The first has an institutional character. More precisely, it is the organizational 
considerations of summative examinations that explain the great variability in the modalities expressed by 
teachers. This is in line with the fact that assessment is reduced to a task that examines knowledge in a 
bureaucratic and superficial way or a task that encourages the memorization of content. The second dimension 
deriving from MCA is characterized by conceptual variables related to teachers' preoccupation with their 
students' performance in examinations. 

Finally, in response to the questions posed in this study, we can deduce that for the first question, 
mathematics teachers do not display attitudes to the assessment of learning in which pedagogical considerations 
take priority. Assessment, in all its forms, is not seen as a key lever for developing students’ mathematical 
skills. Consequently, the first hypothesis formulated in the introduction to this paper proves to be erroneous. 
On the other hand, the second hypothesis has been confirmed. Our study showed that the assessment practices 
of mathematics teachers are influenced by factors which generate certain biases. These factors mainly revolve 
around a lack of awareness of docimological considerations and an exaggerated preoccupation for the 
institutional aspects of assessment practices. At the end of this work, and with a view to broadening the scope 
of this study, we propose to carry out a further study on the practice of learning assessment in relation to 
disciplinary content in the different areas of mathematics taught in secondary school. 


APPENDIX 


Table 5. Correlations between variables 
Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 QII Q12 Q13 Q14 QI5 Q1l6 QI7 QIS Ql 


9 

QI 1 
Q2 0.16 1 

5 
Q3 0.20 0.26 1 

1. 620 
Q4 0.22 040 0.20 1 

0 9 9 


Q5 0.17 0.37 0.16 0.23 1 
8 9 9 1 

Q6 0.18 0.25 0.10 0.24 0.29 1 
5 0 7 1 8 


Q7 0.00 0.02 - - - 0.10 1 
3 1 0.01 0.03 0.03 5 
2 2 5 
Q8 0.07 0.06 0.10 0.12 0.03 1 


7 3 0.09 0.01 1 0 2 


Q9 0.15 0.01 0.01 - - z 
3 8 2 0.12 5 0.05 0.08 8 


Q10 0.14 0.29 - 0.08 0.17 0.31 0.13 0.15 0.08 1 
7 3 0.00 6 5 8 0 0 3 


Q11 0.21 0.29 0.21 0.21 0.28 040 0.10 0.12 0.01 0.31 1 
8 5 3 6 5 1 1 6 3 1 
Q12 0.28 0.26 0.15 0.27 0.26 0.33 0.00 0.22 - 0.35 0.37 1 
1 8 9 3 6 5 1 1 0.01 4 6 
4 
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Table 5. Correlations between variables (continue) 
QI Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QIO QII Q12 Q13 Ql4 Q15 QIG6 Q17 Q18 P3 
Q13 0.04 0.03 0.03 0.03 0.16 0.07 0.25 0.10 - 0.06 0.12 0.01 1 
8 4 1 0 9 8 9 8 0.05 1 9 0 
5 
Q14 0.23 0.20 0.34 0.15 0.09 0.20 0.05 0.03 0.10 0.25 0.25 0.05 0.06 1 


2 6 ef 3 9 3 2 7 5 5 4 9 5 


Q15 0.13 0.25 0.11 0.15 0.08 0.19 0.04 0.14 0.07 0.17 0.12 0.11 0.13 0.06 1 
8 4 9 3 0 4 4 0 2 6 8 0 7 5 
Q16 0.12 0.18 0.13 0.14 0.29 0.10 - 0.05 0.20 0.13 0.14 0.07 0.15 0.01 0.44 1 
3 3 9 6 6 7 0.01 1 7 5 0 0 2 0 5 
3 
Q17 0.15 0.17 0.00 0.10 0.16 0.04 0.07 - - 0.23 0.12 0.13 0.16 0.08 0.15 0.19 1 
4 8 8 4 3 5 4 0.01 0.00 3 0 7 2 6 0 2 
8 3 
Q18 0.12 0.17 0.07 0.19 0.17 0.20 0.14 0.09 - 0.19 0.16 0.06 - 0.10 0.13 0.16 0.17 1 
8 1 2 3 8 1 2 5 0.06 7 4 0 0.01 0 7 4 2 
0 1 
Q19 0.03 0.16 0.12 0.11 0.04 0.08 0.14 0.10 - 0.19 0.19 0.07 0.24 0.04 0.12 0.16 0.28 0.17 1 
8 5 6 4 8 2 7 0 0.01 6 7 3 0 8 6 4 8 8 
2 
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